Abstract. The purpose of the present study was to assess the effects of single-session dietary counseling on salt restriction in Japanese cardiology outpatients as assessed using spot urine measurements. A total of 72 patients (73±11 years old, including 30 females) who visited a cardiology outpatient clinic and had a salt intake of >8 g/day were included in this study. The patients received dietary counseling for salt restriction by expert dieticians at the time of enrollment. The daily dietary salt intake was estimated using the spot urine test at baseline prior to dietary counseling, at 3-9 weeks (next office visit), and at 24-52 weeks during follow-up evaluations. The baseline level of estimated salt excretion was 11.3±1.5 g/day, which was reduced to 9.6±2.3 g/day (P<0.01) at 3-9 weeks, but increased again at 24-52 weeks to 10.4±2.1 g/day, which was less than the baseline value (P=0.034 vs. 3-9 weeks; P=0.025 vs. baseline). The numbers of patients who achieved salt excretion levels of <6.0 and <8.0 g/day at 3-9 weeks were 4 (5.6%) and 19 (26%) patients, respectively, and were further reduced to no patients (0%; P=0.043 vs. 3-9 weeks) and 9 (13%; P=0.035 vs. 3-9 weeks) patients at 24-52 weeks of follow-up evaluation, respectively. In conclusion, the efficacy of dietary counseling by expert dieticians in restricting the salt intake of patients who consumed large amounts of salt was modest and temporary. Multiple nutritional-and behavioral-oriented approaches should be considered to achieve further reductions in salt intake.
Introduction
Dietary salt restriction is recommended for the prevention of cardiovascular disease in patients with hypertension and heart failure as well as in the general population (1, 2) . However, salt reduction is challenging to achieve in the real world, particularly in countries in which salt consumption is extremely high, such as Japan. We have previously reported that the estimation of salt intake using the spot urine method may be a useful tool to motivate patients to reduce their salt intake for 8-26 weeks (3) , and the efficacy of this method was found to be maintained at long-term (up to 2 years) follow-up (4) . However, the percentage of patients who could achieve a reduction in salt intake to the recommended level was very low (<10-15%) (3, 4) . In particular, patients who habitually consume large amounts of salt at baseline find it difficult to reduce salt intake to the recommended level regardless of gender, age and body weight (4) . This might be partly explained by the lack of dietary counseling by expert dietitians in the majority (93%) of the patients included in the previous study (4) .
The purpose of the present study was to assess the effects of single-session dietary counseling on salt reduction in addition to the spot urine-guided salt reduction approach in outpatients who consumed large amounts of salt.
Materials and methods
Patients. This was a prospective observational study of patients who visited the outpatient cardiology clinic of Ueki Hospital (Kumamoto, Japan) between May 2011 and October 2013. These patients were followed up until April 2014. Salt excretion was measured at the time of enrollment, the next office visit (3-9 weeks) and at 24-52 weeks during follow-up. The average level of salt excretion during the 24 weeks prior to the time of enrollment was used as the baseline value. The average level of salt excretion during weeks 24-52 was used as the week 24-52 value. Salt excretion at the time of the next office visit at 3-9 weeks was not averaged (single value). Attending physicians explained the individual data to the patients and encouraged them to reduce their salt intake by Hypertension was defined as a systolic blood pressure ≥140 mmHg, diastolic blood pressure ≥90 mmHg or treatment with antihypertensive medications. Changes in blood pressure were evaluated in patients in whom antihypertensive medications were unchanged during follow-up. Congestive heart failure was defined as having symptoms of class II or above according to the New York Heart Association (NYHA) classification and/or congestive signs requiring loop diuretics at the time of entry. Diabetes mellitus was defined as fasting plasma glucose ≥126 mg/dl, casual glucose level ≥200 mg/dl, glycated hemoglobin levels ≥6.5%, receiving oral hypoglycemic medications or using insulin.
The study protocol was approved by the ethics committee of Ueki Hospital, and informed written consent was obtained from all patients.
Estimation of salt excretion. Daily salt excretion levels were estimated using the following equation (5,6): Estimated 24-h urinary salt excretion (g/day) = 1.285 x [Na(mEq/l)/Cr(mg/l) in spot urine x expected 24 h Cr excretion] 0.392 , where the expected 24-h Cr excretion (mg/day) = -2.04 x age (years) + 14.89 x weight (kg) + 16.14 x height (cm) -2244.45.
Statistical analysis.
Data are presented as the means ± standard deviation. The event frequencies were compared using the χ 2 test. Differences in the variables were compared using one-way analysis of variance when there were 3 groups, followed by Tukey-Kramer honest significant difference tests. Comparisons between the two groups of data were made using paired or unpaired Student's t-tests. A P level of <0.05 was considered to be statistically significant. The statistical software package JMP (version 9; SAS Institute, Cary, NC, USA) was used for the analyses.
Results
Characteristics of the patients. A total of 72 patients were included in this study. The baseline characteristics of the patients are presented in Table I ; these characteristics were similar to those reported in previous studies (3, 4) , with the exception that the salt excretion levels were considerably higher. There were no differences in the characteristics between patients who received dietary counseling and those who did not (the control group).
Changes in daily salt excretion. Fig. 1 shows the dietary salt excretion levels at baseline, 3-9 weeks and 24-52 weeks. The baseline estimated level of salt excretion was 11.3±1.5 (range, 8.6-16.4) g/day, which was reduced to 9.6±2.3 (range, 4.6-14.4) g/day at 3-9 weeks, but increased again at 24-52 weeks to 10.4±2.1 (range, 6.4-17.2) g/day, which was less than the baseline value. Fig. 2 shows the changes in the level of salt excretion from the baseline value. At 3-9 weeks, the change in salt excretion was -1.7±2.5 (range, -8.0 to 1.3) g/day, but at 24-52 weeks the change was reduced to -0.69±3.0 (range, -6.8 to 6.4) g/day, which was not different from that of age-and gender-matched control patients without dietary counseling (-0.76±1.5 g/day; range, -5.4 to 3.0 g/day). The number of patients in whom the reduction in salt excretion was >2 g/day from baseline was 29 (40%) at 3-9 weeks. Of these 29 patients, salt excretion was reduced by <2 g/day or increased from baseline at 24-52 weeks in 14 patients. However, of the 43 patients in whom the reduction in salt excretion was <2 g/day at 3-9 weeks, a reduction of >2 g/day was newly achieved in 7 patients; thus a reduction in salt excretion of >2 g/day was achieved in 22 (31%) patients at 24-52 weeks during follow-up evaluation. The numbers of patients who achieved salt excretion levels of <6.0 and <8.0 g/day were only 4 (5.6%) and 19 (26%) at 3-9 weeks, respectively, and were further reduced to no patients (0%; P=0.043 vs. 3-9 weeks) and 9 (13%; P=0.035 vs. 3-9 weeks) patients at 24-52 weeks follow-up, respectively. Fig. 3 shows the effect of the number of measurements made prior to dietary counseling on the levels of salt excretion. Salt excretion was measured 8.7±6.1 (range, 1-24; median, 8) times prior to dietary counseling. Thus, the patients were divided into two groups according to the median number of measurements. Salt excretion was measured 4.0±2.6 (range, 1-8; median, 3.5) times in group S (n=38), and 14.1±4.1 (range, 9-24; median, 13) times in group L (n=34). The baseline level of salt excretion was not different between these two groups (11.2±1.4 vs. 11.4±1.7 g/day, respectively; P=0.44). Changes in salt excretion following dietary counseling at 3-9 weeks were also not different between these groups (-2.0±2.6 vs. -1.4±1.8 g/day respectively; P=0.26). However, while salt excretion remained different from the baseline value at 24-52 weeks in patients in group S (P=0.022), the difference disappeared in patients in group L (P=0.50).
Effect of the number of measurements prior to dietary counseling on salt excretion.
Effects on blood pressure. Of the 57 hypertensive patients included in this study, hypertensive medications remained unchanged in 34 patients. The systolic blood pressure was numerically reduced from 129.2±10.3 to 125.2±11.7 mmHg; however, the difference did not reach statistical significance (P=0.066, by paired t-test). The diastolic pressure was also not significantly changed from 75.1±8.0 to 72.7±10.2 mmHg (P=0.13, by paired t-test).
Discussion
This study demonstrated that the efficacy of single-session dietary counseling by expert dieticians in reducing the salt intake of cardiology outpatients who consumed large amounts of salt was modest and only temporary, and achieving salt reductions to the level recommended by the guideline (7, 8) was very difficult in Japanese outpatients.
Previously, Buccicone et al (9) reported that single short (15 min) counseling sessions with advice on salt reduction by dieticians reduced the sodium intake estimated from the patients' recall of food eaten over the previous 24 h from 115.5 ± 48.1 to 51.7 ± 33.9 mEq/24 h (p<0.01). However, no effects were actually observed when using sodium excretion calculated from a 24-h urine sample (155.4 ± 99.8 to 137.4 ± 52.8 mEq/24 h; not significant). Similarly, Korhonen et al (10) reported that the 2-year net changes in daily sodium excretion were not different between a group that received intensified diet counseling (every 3 months) and a control group. The findings of the present study are consistent with these reports. However, more vigorous intervention, including group meetings and a free supply of low-salt bread, did reduce salt excretion (11, 12) . Although single-session dietary counseling by dieticians in addition to simple counseling by attending physicians may seem to be unproductive efforts, particularly in patients who consume large amounts of salt despite repeated instructions by their attending physicians (Fig. 3) , it was at least temporarily effective in some patients. Thus, it should always be considered possible to achieve reductions in salt intake in individual resistant patients. More comprehensive approaches, such as repeated dietary counseling in every office visit with multiple medical staff, including physicians, nurses as well as expert dieticians; group meetings or cooking sessions among similar patients who have not been able to reduce salt intake; and a short-term provision of low salt-containing food, for example, low salt soy sauce and low salt miso (fermented soybean paste) in the case of Japan, may be a feasible next step for further salt reduction in primary care settings (13) . The present study has certain limitations. First, the estimation of daily urinary salt excretion using a spot urine sample may be less accurate than that using 24-h urine collection, as previously noted (3, 4) . However, it is difficult to collect 24-h urine in real-world practice. Second, this was not a randomized study and the patients were enrolled solely at the discretion of the attending physicians. Furthermore, control patients were retrospectively included. However, the control patients were well matched with the case patients for age, gender, body mass index and daily salt excretion (Table I) , and the changes in salt excretion were consistent with those previously reported (3, 4) . Thus, it is considered that selection bias was not sufficiently large to affect the main conclusions of the study. Third, dietary counseling by expert dieticians was performed only once according to the study design, and repeated counseling might have produced better outcomes. Fourth, the antihypertensive medications were changed in more than half of the patients who were included in this study during follow-up; thus, an evaluation of the changes in blood pressure observed in the present study is of limited value. Finally, this was a single-center study with a small number of patients; additional multicenter studies including a large number of patients are required.
In conclusion, the efficacy of salt restriction by dietary counseling by expert dieticians in patients who consumed large amounts of salt was modest and temporary. Multiple nutritional-and behavioral-oriented approaches should be considered for further salt reduction.
